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Introduction

In the past decade, new diagnostic methods and strategies have appeared, HIV testing efforts 
and the generalization of antiretroviral therapy may have influenced the number of 
opportunistic diagnoses and mortality of HIV-infected patients. To test this hypothesis we 
compiled data on the top opportunistic infections and causes of early death in the HIV cohort 
of French Guiana. 

Methods

HIV-infected persons followed in Cayenne, Kourou, and Saint Laurent du Maroni hospitals 
from 2010 to 2019 were studied. The annual incidence of different opportunistic infections 
and annual deaths were compiled. For patients with opportunistic infections we calculated the 
proportion of early deaths.

Results

At the time of analysis, among 2 459 patients, (treated and untreated) 90% had a viral load 
<400 copies, 91% of the patients in the cohort were on antiretroviral treatment, and 94.2% of 
patients on treatment for over 6 months had undetectable viral loads. Only 9% of patients had 
CD4 counts under 200 per mm3. Disseminated histoplasmosis clearly remained the most 
frequent (128 cases) opportunistic infection among HIV-infected persons followed by 
cerebral toxoplasmosis (63 cases) and esophageal candidiasis (41 cases). Cryptococcal 
meningitis was ranked 5th most frequent opportunistic infection as was tuberculosis (31 
cases). The trend for a sharp decline in early deaths continued (3.9% of patients). 
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Conclusions

Despite the successes of antiretrovirals, patients presenting with advanced HIV are still 
common and they are still at risk of dying. Improved diagnosis, and notably systematic 
screening with appropriate tools are still important areas of potential progress.

Key words: AIDS; histoplasmosis; cryptococcosis; tuberculosis; advanced HIV; Latin 
America

Author summary

In the past decade, new diagnostic methods and strategies have appeared, HIV testing efforts 
and the generalization of antiretroviral therapy may have influenced the number of 
opportunistic diagnoses and mortality of HIV-infected patients. To test this hypothesis we 
compiled data on the top opportunistic infections and causes of early death in the HIV cohort 
of French Guiana. HIV-infected persons followed in Cayenne, Kourou, and Saint Laurent du 
Maroni hospitals from 2010 to 2019 were studied. The annual number of different 
opportunistic infections and annual deaths were compiled. For patients with opportunistic 
infections we calculated the proportion of early deaths. At the time of analysis, most patients 
were virologically controlled and had restored immunity. However, histoplasmosis clearly 
remained the most frequent (128 cases) opportunistic infection among HIV-infected persons 
followed by cerebral toxoplasmosis (63 cases) and esophageal candidiasis (41 cases). 
Cryptococcal meningitis was ranked 5th most frequent opportunistic infection as was 
tuberculosis (31 cases). The trend for a sharp decline in early deaths continued (3.9% of 
patients). Despite the successes of antiretroviral therapy, patients presenting with advanced 
HIV are still common and they are still at risk of dying. Improved diagnosis, and notably 
systematic screening with appropriate tools are still important areas of potential progress.
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Introduction

Nearly a decade ago we showed that the top ranking HIV-related opportunistic infectious 
diseases in French Guiana, a French territory in South America, were quite different from 
what is usually described in Europe.[1] Indeed, as immunosuppression grows, the respective 
frequency of AIDS-defining infections reflects the regional pathogen ecosystem.  A good, 
knowledge of the local epidemiology is therefore crucial to guide the clinicians’ diagnostic 
hypotheses, their investigations and urgent therapeutic decisions. In the past decade, 
knowledge and awareness of regional particularities have evolved and new diagnostic 
methods and strategies have appeared,[2,3] HIV testing efforts may have reduced the size of 
the reservoir of undiagnosed HIV infections, and the generalization of antiretroviral therapy 
has decreased HIV incidence and improved the overall immunity of HIV cohorts.[4,5] Such 
evolution is likely to influence the number of diagnoses and mortality of HIV-infected 
patients.[6] To test this hypothesis we compiled data on the top opportunistic infections and 
causes of early death (1 month after an opportunistic infection) in the HIV cohort of French 
Guiana. 

Methods

The standards of healthcare in French Guiana are similar to those of metropolitan France.[7] 
All human immunodeficiency virus (HIV) patients receive free antiretroviral treatments 
(usually the most recent drugs) regardless of their residence status or income. Medical 
imagery, viral loads, CD4 counts, genotyping, antiretroviral concentration measurements, a 
rich diagnostic arsenal are available for routine care. The parasitology-mycology laboratory 
performs fungal culture. and Pasteur institute performs tuberculosis diagnoses (direct 
examination, PCR, and culture). The diagnosis of histoplasmosis relies on the identification of 
histoplasma on direct examination of samples, culture, or histopathology. Antigen testing is 
not available for routine care in French Guiana.  

HIV-infected persons followed in Cayenne, Kourou, and Saint Laurent du Maroni hospitals 
between January 1, 2010 and December 31, 2019  were enrolled in the French Hospital 
Database for HIV (FHDH). The database includes most patients followed in French Guiana 
and nearly all AIDS cases. Trained technicians entered the demographic data, diagnoses, 
treatments, medical events, viral loads, CD4 and CD8 counts. Annual incidence of different 
opportunistic infections and annual deaths are compiled. For patients with opportunistic 
infections we calculated the proportion of early deaths (<1 month after diagnosis).

Patients included in the FHDH give informed consent for the use of their anonymized data 
and for the publication of anonymized results. This data collection has been approved by the 
Commission Nationale Informatique et Libertés (CNIL) since 1992 and the cohort has led to 
several international publications. The data were analyzed with R.

Results

On December 31st 2019, there were 2 459 patients in the active HIV cohort. Between 2012 
and 2019 there was an average 5.5% annual increase of the cohort size. The sex ratio is 0.99 
except in Western French Guiana where it was female-biased (0.62). The age group 
distribution was: <15 years (1.5%), 15-39 years (34%), 40-59 years (46%), and 60+ (18.5%). 
Overall, 33% of patients were born in Haiti (mostly in Cayenne), 18% in Suriname (Mostly in 
Saint Laurent du Maroni), 14% in France, 10% in Brazil, 8% in Guyana, for 12 % the 
information was not available, and for the remaining 5 % in a variety of countries. Among the 
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total cohort, (treated and untreated) 90% had a viral load <400 copies, 91% of the patients in 
the cohort (1 749/1 921, 108 treatment naive, and 64 interruptions) were on antiretroviral 
treatment, and 94.2% of patients on treatment for over 6 months had undetectable viral loads 
(up from 78% in 2012). At the time of analysis, only 9% of patients had CD4 counts under 
200 per mm3.   

Figure 1 Shows the Ranking of the most frequent incident AIDS-defining infections in French 
Guiana between 2012 and 2019. Histoplasmosis clearly remained the most frequent 
opportunistic infection among HIV-infected persons followed by cerebral toxoplasmosis and 
esophageal candidiasis. Pneumocystosis which often ranks higher in mainland France was 
ranked 4th and was followed by cryptococcal meningitis and tuberculosis (Fig 1). 

Fig 1. Most Frequent opportunistic infections in French Guiana 2012-2019

Fig. 2 shows the historical evolution of disseminated histoplasmosis diagnoses and the sharp 
decline in early deaths (<1 month after diagnosis of histoplasmosis). 

Fig 2. Evolution of Histoplasmosis and deaths<1 month

Discussion

The present results show that, despite a very high proportion of the cohort on virologically 
successful antiretroviral treatment, disseminated histoplasmosis remained the most frequent 
opportunistic infection. The case fatalities within 1-month of diagnosis, a time-frame used to 
reduce the likelihood of other causes of death,[6]  has further decreased showing that 
awareness, aggressive investigations, and presumptive treatment with efficacious antifungal 
drugs and antiretrovirals[8] leads to good outcomes in most patients with disseminated 
histoplasmosis. Since our previous analysis of the main opportunistic infections[1], the 
implementation of systematic screening for cryptococcal antigen using the CrAg LFA may 
explain why cryptococcosis went from the 8th most frequent to the 5th most frequent 
opportunistic infection, a feature that surely distinguishes French Guiana from mainland 
France. On the contrary wasting syndromes were the 4th AIDS defining event before 1996, 
then the 6th AIDS defining event in 1996-2008 and drop to the 8th position during the past 
decade. This suggests that improved diagnoses, and notably systematic screening with 
appropriate tools allowed progress in the identification of opportunistic agents, notably 
cryptococcus.  

With the arrival of new Histoplasma antigen detection methods,[9–11] the possibility of 
screening for histoplasma, analogous to screening for cryptococcus[3], raises a new and 
important research question: should we screen all patients with less than 200 CD4 for 
histoplasmosis? Primary prophylaxis is in practice rarely implemented perhaps because of the 
fear of drug-drug interactions, antifungal resistance selection, and because physicians often 
expect that antiretroviral therapy will quickly restore immunity. With progress, opportunistic 
infections seem not so much a priority as before, and diagnosis of opportunistic infections is 
no longer a specific topic in French HIV expert recommendations. However, despite the 
successes of antiretrovirals, patients presenting with advanced infections are still not rare and 
even today they are still at risk of dying.[12] So for French Guiana, access to commercial 
histoplasma antigen detection test is important if we wish to further reduce severe forms of 
disseminated histoplasmosis, and detect the disease in its early stages of dissemination when 
its clinical presentation is not yet fully patent. For other countries, where awareness and 
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mycological expertise is not present, where liposomal amphotericin is absent, the added value 
would be even greater.[13–15] This is in total alignment with the Manaus declaration in 2019 
recommending access to diagnostic tests and effective treatment for all hospitals in Latin 
America by 2025, further emphasized by the imminent WHO/PAHO guidelines for the 
diagnosis and treatment of disseminated histoplasmosis in HIV patients.[16]
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